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INTRODUCTION '

eSolar generation systems are one of the measures for reducing global warming.

e An installed capacity target of solar generation systems in our country
will be set 4.82GW in 2010.

eNEDO advertised for consignment research business
“Verification of Grid Stabilization with Large-scale Photovoltaic (PV)
Power Generation Systems"
in 2006.

e The verification tests are carried out in two sites of
Hokuto City, Yamanashi Prefecture and Wakkanai City, Hokkaido.

e The outlines and the developing targets and studying/measured results of
the Hokuto Mega-solar project (HMP) are introduced.
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System installation and research schedule in HMP '
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Large-scale power conditioner |

Specifications and developing targets of 400kW PCS

Control functions

Capacity 400kW
AC voltage 420Vac+100]
Max. permissible DC voltage 600Vdc
Input DC voltage 230-600Vdc
Switching freq. 4 kHz
Conversion efficiency > 95 % from 30-100% output
[ MPPT by choppers

/ Suppression of AVac 2%

/ Low voltage ride-through
160L], within 200ms

/ Suppression of low-order harmonics
180%o0f the guide-line
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PV modules '

Selected advanced type PV modules and systems in 15t stage

Classification Manufacture Cap!gg%ll?lgW) Remarks
Sharp 30 High efficiency
Mono-crystal Sanyo 30 High efficiency
Si Isofoton 30 Large area
GE-Energy 30 Chemical processing
Sun Power 50 Back wiring
Sharp 30 High efficiency
Poly-crystal l_(yocc_era_ 100 High gfficieqcy
Si Mitsubishi 30 Tandem, High efficiency
Sun tech 30 Large area
Day4Energy 30 No bus-bar
a- Si Kaneka 40 Single/multi- layer
Spherical SST 20 Spherical concentrating
Ribbon Type Schott Solar 30 Ribbon processing
Tracking Sharp 3x2 Congent Fige

13
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Supporting dructure
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Hokuto site bird's-eye view

Tracking type
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Items of measuring/monitoring system (15 stage)

Number of

Sampling

Measuring/monitoring items M/M points | time (s) Remarks
DC voltage of PV array 70 6
DC current of PV array 70 6
Generation output power 70 6
of PV array
PCS input/output power 2x70 6
Harmonics voltage/current 2x70 60 Fundamental - 63
AC voltage/current 2x4 6 210V/420V/6.6kV/66kV
Active /reactive power 2x4 6 1
Frequency 1 60
Power factor 1 60
Irradiation 14 6
Temperature 1 6
Direction and velocity 5 6
of wind
Fault detection signal 7 - Real time

18
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(Measured Jun. 17 2008)
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Energy input [GJ/kKW]
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CONCLUSIONSI

G he outlines in Hokuto mega-solar project were
Introduced.

e Some results in the 1st stage were discussed.

e The 2nd stage have just started constructing.
The results will be shown later.

\\\Nethank to NEDO for research supports.
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System Installation and Research Schedule
Wakkanai Mega-solar Site

Establishment of Output
control system

Fiscal Year 200k 2007 c00a 2009 2010

\C<D PV Modules 60kw caOM W 40OM W S5OM W
=
D
3 | NaS Battery 0&M U 1M U
>
w
Y Electric Double Layer :
— _ Pending
9_,_1. Capacitor
o
= Connection to the Grid b &kV 33kV

Evaluation  of PV ’ ' "
§ Modules
@ Development of Output
% control system
j '
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Verification Site

Location:
Koitoi Wakkanai Hokkaido Japan

Wakkanai is the northernmost city in Japan. It is
the symbol city of renewable energy because
there are large wind-farms and this mega-solar
station.

Annual solar energy in Wakkanai is about the
same in Tokyo. (-4%)

Connection to the Grid:
33kV transmission liné_bkni_]

Japan is the islands country, so power systems
are weaker than those of continents. We have to
develop mega-solar power stabilizing technology.
Connection to the weak power system will be
good for this verification study.

Hokuto site is the brother site sharing the same
project name.
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[]
C.T.: Control Terminal
‘M-T-C-T- 33kV/6.6kV M.T.: Measurement Terminal

[] C.T. [ C.T.+ I C.T.H
@ 6.6kV/420V @ @
Pl P
r
EDLC NaS battery 1.5MW
‘M.T.C.T. ‘M.T.C.T. ‘M.T.C.T. ‘M.T.C.T.
C i — Communication Netw?rk|1 | > D
ég'r%[:ast ‘<g>\ %{,’s”tterr%' ~(Communication Network 2)
System | | Meas, | |
O.T. O.T. System O.T. O.T.

O.T.: Operation Terminal

Outline of Wakkanai PV power generation
S.Miwa, et. al., “Intro. of wakkanai Mega-Solar Project”, 50-C6-04, PVSEC-17, Fukuoka, Dec.3-%7, 2007



AMW Installation at Wakkanai site (Jan. 2009

)
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